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(54) HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to start an engine using f 
a small low-cost starter in a hybrid vehicle that has the engine and a 
motor as driving force. 

SOLUTION: Generally, a mode 9 is so implemented that an engine is 
cranked using an electric motor (SA4). If the battery has a capacity not 
enough for the electric motor, a fail in motor is caused or a cranking 
time by the electric motor is over a given time T1, the engine is cranked 
by a starter (SA5). In addition to this method, the engine may be 
cranked basically and then the cranking force may be assisted by the 
electric motor. 
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3 ^«K-r^<t*icm2^u-+B 2 £<s^-r -s^h? 

^•y^y^^-V^gl-fcl^T, A2)&2 6CDA7J h 
;^4-f|:I^Tf 3^L/-+B3 CDPKil;gaBE-V> 

^2^u-+b 2 <©«*aaaa*wwr*c:d:i=«fc 

y. *»->a ^^^ffSSlcgM-r^CtA^^^o *CD 
tifeCD^jtdOlNT*., 'J-7Vb/-f K/^U^SLNCD 
fa-f -f 111: J: ot7+aA □ > ha— ;K± 
Pac^iSBE-r^. Cif=J:y, -f^y^Ci , C2 

[0 0 2 9] /W ^'J v h'UtSU 01*, S2lc^$ 
*lSJ:-5I^N-<^ r, J -f K|lliffi3>hD-750Mi 
»^3*JWS:3> hP — 7 5 2£tS*.TU3„ CftbCD 

□ 5214, CPU-VRAM, ROMS? 

•Sv-i'^aaxfa.— ££«tx.Tt»fi!t£;h., TO 
*;ut£fEfi-tr^-y-6 2, miHz>-y-6 3, -fv?vh-> 
•V7 h[H]$ESfe-tr>+»-6 4, x>v?>*;S-tr>-y-6 5, -> 
7 h/Kv?->a ^-tr^-9-4 6^e,^-tt-? r *L7''7-b;HS^M 

*i*V (Slb£3tt1 8CDtii^llft1 9CD®$eS&N 

0 KfctJS) . SM£&tt1 8CDA7J$A2 6CDIs]$e& 

N | , X>v>7K;UT HW , h U/\— 4 OCDjgfFU 

=E— ' £ h;U^TM , X>v?>(Hlte§ilNE , "E— $ISl£j£ 
NM . 11^15 8. 6 6 (I5#i) (DitfSOC 

1 , SOC2 , ^U— 4FCDON, O F F^CiflcM-r-SW 

fey, ^ftiss^Jh-fc^a-T-^Aicfieorffi^sas^tT 

4 8©iMtfeli„ tats. x>v?>h;u-7TE lixa 
•v h;u#r^ffi^*4*StM^«fANP,^toCti., h 

^T|| tt^E— 4fa3ii=te<t:^&*to6*i, IllSOC 
1 , SOC2 liftS15 8, 6 6CDaBEfil, sUMi^ 
yi^l/-5 1 4*<v?x^U-'S' «t LT*«g-r*-ft 
mB#CD^E — ^ S3£-V>*ES2fi*fc <t*A^ ^<ft tl-S o 
[0 0 3O] BtIBX>v;>1 21*, /W 3f'J v KMWffl 

□ >hP-7 5 oic«fcorxp-y h;u#MS^*4«St 

^iJx^U-'S'l 414, S5IC^J;5I^M/Gfll^ 
('T>/N'— 5 6^^LT^mBE («"Jxl42 8 8V) 

=l>hP— 7 5 0lCefcy, -?-CD^migg5 8frbtSl 

*;u^-A<tt^^^TR(rgcD h;u-7T?iHlteigSb$^ti)lHl 
h;u-7) icck y u— * t Lttt 

E1 SI/1 2^77f CE2 14, /W^'J'yh'tiai^ 
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> hn-7 5 0 lc<fc y LT 4 A< 

[003 1] ±SS/\-f ^'J K*HWS§3> hn— 5 5 0 
I*. fliex>^>i 2£«j»rf £fctf>l=. XS — S> (5& 
BlUffl^E-*) 6 8£fEtb£t!:TX>v>l 2£'7 : 5> 

X.Tl'«S«ttBfcHCff«E (1 2Vftif) (Dgm^ 
16 6fr&«*ttlg*;h.TfM!i*i*&ilt*£fc*l=, 

6 6l*£fc. tStMS6 7 ^^LTBtlfaM/GflJSI 

^li«Sll6 9"*>P> ha— =y 5 0, 5 2£>S2)I<t LT 
tffl I* t> *t-S cfe -5 left o T . 
[0 0 3 2] E12lcMoT. ffiGSI&fc&ai 81*. g 

AJI/?SL1~SL4> iJ-TVL/Z'f K/^^SL 

4 #tjj y &*. i^+tfc y a6fflM»j6ftr:Mtfc y f -5 c t ic 

[0 0 3 3] /N-f^'J-y K«»ffl3> KP— 5 5 01*. 
ffiJ^I^MtUMAA^lcthl^Lfc^M^T - 2 9 4 1 4 
8^-|CfB«*^.TL^Sc>:-5IC, ^6IC^-T7P— ^V — 
Mc1SoTl7 9 OfDlfet- Kfl) 1 

=J>2 4£fti!);*-t±£>. /W?U K«»ffla> hP- 

7 5 0{=*4«#fflS(D5t.. giero^x^^^^Uff 

[0 0 3 4] H6IC*JL^T. Xf7?S1T*lii>y> 
$&»g#A<fcof=fr§;^£. #Jk.I4x>-;;>1 2£lb7j 

afcLT*fTLfcy. x>-^> i 2ic«ky^— $i?x* 
1 4$[n]$iiii!)Lrs«^«5 8^3tmL.fcy-r 

3fctf>lc, x>v?>i 2^JS»-T'<^g<7)ffi^A<feof= 

2©i>v>!iSl^- ^>£SlfH- -5>= x>i?>5fei!i;u 

rf'J-y K*Jffllffl3>hP— 5 5 OlCfc-Sff^HUKD? 
*>. !9(D%Zf'^S A 1 ~S A 5^*ft-r-5gl5«-l* 
AMURl «>x>5?>MHHM»^R4: LT^te LTL^-i>„ 
[0035] ngicfct^r. xf7^SAiti*SlE 
§^i5 8 0)illSOCi A<i?rSfi!a)U±fr5^£ 
¥4fSrU soci <a(Dm^lt^yZfS A ST**.* — 
$ 6 8l::J:LJx>S?>i 2^^75>^r^f*-r-i)i:<!:t, 
J*««!itfti:£fro-CX>v>1 2£«i»rf&o C 



(DX>i?>1 2055g®ll*. mi 

— S» 1 yi>v^ 1 2£^7>+>^L-Ctelt 

[0036] SOC1 ^aCDH-e-l*. X-r ^ t7S A 1 |C 

— ;utt, ^tLI*^— > 5?i*u— * i 4g(*(Dae. £ 

1 4<Dttia^SP*<^«£<0i§l£T*fc£o ^ 
— ^U-efcl-frlxlfX-ry^'S A3£3SfrU x> 
v>1 2©^7>*>y*BM&L-C^&^«>3e«)64lfc 

1 fibJiirtT-fc+visx^^^s A4t ,: E- K9^a#?-r-s 

•*tt, ilSXf ^ 7°S A 5 Jtff LTX$ 6 8 II 
J:iJi>v>1 2j77>*>^tS. SH&SMTi 8> 
it- =E— K9©HtTt'i>y>1 2$77>+>7*LT 
MM * * « <*> l= +» ft Btffl X- fe £ o 

[0 0 3 7] X^-v^S A4-C?3M«$tl-S^E— K9I*. 
S7A^e>B^f,A^d:«i;5lcmi ^^<>^CE1 (o 
N) U !2777fCE2 (ON) U ^E— $ 

i?x*U-$ 1 4l=*ijaUMt*ttBl 6^Ui> 
v>1 2**7>*>y-r*fci*l=. ^*4«*fftif^ 
fioti>y>1 2^S&K)-rS 0 COT^E— K9I*. *M 
#itB#lcligJi5gi!i^jHi1 8^-3.-h^>»H=L.T^T 
^E-K1 f7-yfCEj $««tLfc 

^E— $f v?x*U— 5< 1 4©^$S)7j31fr-5^T^I- 

i*. »i777fcEi z>tm-i£m~!&mti: 

■t*. ^-©^*ai73ja±a)^*sm73t?x>v?>i 2$tsife 

ott. -a#a*)icgi!i^is^i 8^i-h7^i:Lt 
^— K9*SHT-r-5Cfc*RTlB-Cfc*. ftfc\ 
oTIif 277'VTCE2 *»»LfcttttT», 

u— 1 4ic«fcyx>s;>i 2$^5>^>yi--i> 

[0 0 3 8] l6ldot. HtrfaX7 i -y^'S 1 CDfJKA^ 

h Uy <— 4 0 0>}gfE U > v A< L -lf> 2 ft if (7? X > i> > ^ U 

UlCcfcoTfiJIgT-f-So ZO)*iJBfA<^S$^fcii^lc 
li^T-V^S 4^HfT-T-5o Xf'^S4T'!t S®^ 
t5 80)illSOCl *<ftog*>t,*i.fci*IfiB 
Kl±7b^A^*"J®iL. SOC1 ^Br-fc^-liX^f-v^S 
5-C^— K8$S*?L» SOC1 <BT'a5*tliX J f > V^' 
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5 8 izwm.**)\'*c-&jzw.-?z>zL tmrnztizm* 

rolfit, lists 8<D^nm^mutlz&r3^r 

0IJS.IS8 0%?l)S£DfitA<iSS*+l.-5o 

[0 0 3 9] ±mXTVZfS 5HZtVl&tl&*— K8 
I*. H7|r^*+L^,i:-5IC|S1 

(ON) U t^^-V^CEa (ON) U =B 

— *i?x*L/— * 1 4 l*ftft«M*ll S£[1]«e3 
-t±6*V-5fctf>. liSl5 8(Dfi§SOCl 

[0 0 4 0] Xir-V^S 6 7?^^$^^)^— K6I*. 13 
7AnC,B^P,^^J;5|c^1 (OF 
F) L, I2^77f CE2 (ON) L. X>v 

>1 2JH±L, ?-$yx^.b-?14?jEtttii: 

*1 4tf®&mW}£1x&Zklz&V, 11^15 8 

£«l»a«fMiS-&<5fc«>, iHE*l=«fc«^U— 

fCE] A<^te$tLTX>i?l/ 1 2A<iilBT£*VCl''>5fc 
tt. ^-©x>v;>i 2 0>@$iJ£ifi;|z t J:.5x*;u^— A£ 
tfttl^tt&lz. ISIsoci A<fk*gSaB«fey'> 

fct*»*l=3MT*:|t4fc«K §lgt5 8 0ffiSO 

ci t)m*tti^x3zi&m®im^o>&m&»t£ozktf 

[0 04 1] X^?:/S3<DJpJKj&<S5e*;h.fc»^. T 

Jt«*fr5**, V = O o T¥iJEt 

fci^TT-i'-t^utfoN^sav "f £*>*>7<7-fe;MSfE* 
0 AC^BS^tofiJiSffl* y * * I tfrS* £¥iJBff L . 7 * "b 

;uoN<D*i^iciix^<v^s Ksfcswu 7 

^•fe^A^ONr^flt+lliX^^^S 1 0"C=E— K7 £31 

[0 0 4 2] iEXf-^SQT'ItflJ^-KS 
I*. E7frf>BJ3P,j&Nfc:J:5f:iSS1 ^7>yf CEl 

(ON) U m2-j7^-y^CE2 (OFF) L. 

x>y>l Z&m&VtBk U 1 4 

mmmm 1 6<z>ai*i : : e— $ hu^ tm = 1 : 

(1+PE) : PE ktl&tztb. mx.\t*f J ritPE$- 



E h^it-: 5» 5?i*U- * 1 4A<#jg-r-5> 
chirpy. x>v> te 0)ftn . 5f£a> 

UT1 6 c7bNe.tbi73^^-S, -T^+?*>. — 9 is 

jlZ-Is—Z i4CDh;u->©(i+pE)/PE fecom h 

3t*fflRL«->i?i*l/-* 1 4*«fftaf«»fr 
□ — $141 4 r A<i2@3fc£l±S.:h.'Sf£lf-e4rA' 'J 

71 6 cfrt>0>aj 731*0 ifcy v *j^it#®<h&-So 
■T'S^)*.. C©i#i^roi£S«*lgMl 6l;J:fiii•^7 : 7•;;?- 
;fc,fct;^;^$^il|«=£fi<!:LTm^^gr.5<&T-fcys — £ 
hJU? (E^fUlb h-lU^) TM £ OfrC,&*[zii*$1± 

rJ5^i*^:#<-r-Sct(cj:y. x>v>> te 0) 
( i +pe ) tea>tb2i hJu^-em^jf'ijbMcsgji^-fe!: 

&Zkti<X£&(DX'&>& 0 
[0 0 4 3] CCf, *HSS0lJTMi s X>i?>1 2(DI 

-C/J^iOUE— £ v?x*U— £ 1 4ji><m*<b*iTfcy . 

i*^e— 5? K;u-J7Tm ©ii^ic^LT. xn<y h;u#gg 
J£^i&i*WS£ii*Sl*Tx>i;>i 2<&fctJ*i£:*:£ 
<-ri>ck 7 lc/«foTfcy. £2iCDii*l::#-5x>v?^[5] 
KSSNE <7><gTlc^gH-r-i>x>i?>x h— ;U^^R&JJiL 

[0 0 4 4] X^-y^S 1 0^51S?*tl.-S. ; E— K7tt. 
El7A^f,BJt>7!)^^5:J; ; 5l-||1 ^77?CE1 (O 
N) U fS2<7^>i' ; ? i CE2 JSft (OFF) L. X> 
v>1 2^afntt®<t L. ^E— ■S'i^x^U— ^ 1 

— $ VX^- U— ^ 1 4CDO — •JJlfil 4 r*<j^^[Rl^gS 
SlE*1i-&*L*Ctlcd:y, gft^ji^l 80M 
h->A»7 h 2 6lc«-r-5tiJ*A^i:^-5. y . 

; E-K3&<t*X>-:;>1 2^«j^l3ii:-ri)^T4 ] (D*M 
»JhB#l--^x>v;> i 2*<¥ih$tir-5^A^«CL^<ti: 

tic. mriB^E- p 5<DJL>is>§£mtfmnmz-5imtti: 

[0045] x^-y^s 7 (ommrf&mztitzm-g:. -t 
tefr^^^v^&nm&tfti^-m-Siziz^yzfs 1 

l^H^fL. g#fcB2)P d.j&«^toia:S**ifc*i*i3ttt 

p i wT^SA^^Jif-r^o mxihtip dit. jfefffttt 

■V-€-tf)^bitJ£. *ilv (tB*Is]*ElSNo ) . SKi^jS 
«1 8(D^SS!tf iflC*0*LNT, ^to^to^+tf-T 1 -^ 

w^iis^^ifircki.jSEaj^^^, &tz. mi mm 
mp i i*x>i?> i 2<D^mttmt it^t^+t 

fT-r*«»«**fl!>*»fli-e*y. x>v?>i 21^6 

SmB#^^tofcx^;udf:-a*^#*L-C. Sttll^)X« 
^*4>Nea'&: <t*A<r- * % tz ifptj: < & S <fc 5 icH^^ 
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[0046] ^f^si t ommtfn&ztitzms. 

14, x^^^s 1 2fitisoci tf^tbm&ZMz 

&&wwm.A&L±fr : gfr&mmL. soci ^ax&ix 

l£7>-TV~?S 1 3 7?^— K 1 $Mtil~$~ : h—?5. SOC1 
ft»*«AI4^-*5>x*U-* 1 4^1i*jli«t ITS 

CDftJS&m&Ste t* f=*-3l*T« *. I* 7 0 %^JgO)fi£A<ig 

14. crogiSSMA J: y t+»i-/h$t^-efc^*<. 

[0 0 4 7] ±fe^-Kll4. MISS 7 b 9i t> J: 
?l-fg1 ^77fCEi (OFF) U 112^7 

•>fCE2 (ON) U X>v> 1 2£*?jtU 

— £ vx* u— i 4ma*p d-emfeiiib^-tJ: 

fSSStSftrxv^vi 2*<SK^^-5fcto, mrfB^E— K 
6<h|j^|::3l#^y«ffea<'>fc<. SttX&OM 8£SI 

A<nTtlT-fci)„ CCD^E-Kltt, g*tb*PdA< 

HlfJ^fitP 1 lUTCDffiftit1Sil&T*.Bog1|gS 5 8 CD 

tztb. x>i?vi 2^»^i3ii:LT^T-r-g)S#J;y : t 

zttuz, gi%e5 80)iitsoci *<g«sm 
* a * y <£t l r 3zmn%imw<D<£m& 5 c <t *<& 

[0 0 4 8] Xf7?S1 4-CSS?$*U-5^— K3I*, 
07 j^bE b/r»fc«fc 5 dSM ^77fCEi fcj:tf*2 
*7ffCE2 Zmzm-g (ON) U 2? 
illBRBiU t-$vi*U-$ 1 4tn£Mlhl=J: 

LfcSSi*J^-^tI»l5 8lC3ttt-r-5o x Vv 
>1 2I4. ^aiTlP d Jil±<Dai7JT-illE$-t±b*l, -5- 

cDg#ai*j p d «k y **t**»»*»«it^E— * vi* 

U— Si 1 AXm^Hxi>^o\z^ ^(D'E—tt vi* u— 
$ 1 4©m5itfi]ffliAMT*2^-5)„ 
[0 0 4 9] Xf^S1 1 

I-I4. Xf7^S1 M*tb*P dA<SlfJ 

SfiSP 1 <fcy*#<S2¥iJ£fifiP 2 £iJ/J\$itfr?*. 
tmPKPd<P2*^^It4. S2« 
filP2li. xvvvi 2CD^$»73^i: Lt^tS* 
&ft$SiS<tx>vv 1 2fcJ:lPE— $*vx*U— $1 1 4 



U. x>v>1 2|c<ti,3tttB#^#fefcX*;u4 : -^)* 
£#£l L r . »tB ^l^MKXRiiir * £ £ It 

■t Lt« PKPd<P2r*^liXf V7"S1 6t*S 
OC1 ^Afrgfr^fliftU SOC1 &; ACDif-&lcl4x 
f'^S 1 7-e^E— SOC1 <A(D«^ 

l=ttmex-TS/^S 1 4 ft- K 3 *. 
Pd^P2tfe*lliXf77"S1 81?SOCi ^Afrg 
frSWBBU SOCi ^ ACDli^l-liX-x-^^S 1 9T* 
=E— K4*a*?L. SOC1 <A<Di§£lZ\t*TVyS 
1 7-C^-K2£iS«-r£. 

[0 0 5 0] ±15^— K2I4. l|triegi7^b0j3bfr£Ej: 
5ICIS1 f 77^CE1 fcJ:yi2777fCE2 
l=flte (ON) U X Vv V 1 2$^*tU73P dT-illn 
S>-vi*U— * 1 4£&l*?S:|*S.fc-f &&CD 

-c* ^>i>>T zo^mttmtLxmm^^y^it 

%o £fc, ^E— h*4l*. I1777fCEl *J«fctf»2 
777fCE2 (ON) U X V v V 1 2? 

MSttttiU =E— *5?x*U— 1 5» 1 4«l9lEJU|-r« 
tCDT?. XVv>1 2fc t fct/ : E— S vx*U— 2 1 4 CO 

wfi&mtimt Lxmrn^thti^tsit^. ccd^e— 

K4I4. g*tb?DP dA<m2fiJ^fiSP 2JiL±<DSft^ 
i£t?lifr£;h.-5jb<, l>y>1 2jS«fctPE— £i?x*L/ 

— $ 1 AZ&mLxi^&tztb. i 233*1;^— 

^vx*U— * 1 4CDl5Mx^-73(D^£W7], ! II < h LtS 

fisoci A<ft«Sl:*Afel±<D^^lcSlff**i.-Sfc 
to. llSl5 8 0fllSOCi i6<MlilA«):i-J 

[005 1] ±ffi^E— K1 ~4CDiltelfe#lroLNX*t 
•fe-St. IflSOCi ^Atrfe^llS. P d ^ P 1 ©fi 
ftflflfi «-CI4Xt 7^S1 3 X*=E- K 1 *SS? Ltt- 
^ vi*U— ^ 1 4<Dft.&W}*>mt LT^fTL. P1< 
P d<P 2a)4 , ftiW^l|tT'l4X-T-y^S 1 7X=E— K2 
5IRLtlVi?V1 2CD<^^t!)7J3gi: LtSffL. P 

2^p domn.^mmx-itT.^yys i 9t ,: e-K4$ 

IffiLTi>v> 1 2fcJ:0!t-$yi*U-$ 1 4 CD 
i!73^i!l?33it LT7tfft-i)o *fcs SOCi<AC0*i 
^l-l*. M^tti* Pd*^2 P 2 cfc y /Jx $ t^*^£ 

&mm®X'*Tvys 1 4cd^e- K3 ^^ir-r-scti- 
<fcy«s8S5 8^3Ea-r-g>A<s «*tb»Pcu6««E2*i 
Sfilp 2W±comft?tf|ia-ei4^.T L ^^ , s 1 7-e^E— K 
2A<^$*t. 3tm^^f-5C<!:fe<xvi;vi 2lr<fey 

[0 0 5 2] Z.7-vZfS 1 7<D^— K2I4. P 1 <P d 
<P 2C0d3a^igfT'J.-DSOCi^ACDii-&, 3£lM4 
Pd^P2©St^f)i-C10SOCl < ACDii-g-lcS 

1 4«ty ti>v>1 2C073A<x*;i,4 ;: — 3»ipA<@;h.T 
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tz, aft^flJgET-li. t-Jyi|l/-J 1 4fcJ:l/i 

il8l5 8©fliSOC| A J: 

A35<fr C i: I",*: y . §1^15 8(0 
ItlSOC] tftfi||lAJ:iJ VJ>fc< fcoT3t«t 

[0 0 5 3] C (7) J: o U*mmm<D' W ?U -V KBMg 

am** ft h/u?-ex>$?> i 2^2^ 

*M=J&»-C** title. tfl)t-^vi*U-$ 1 4 
iroiStEit^i 5 8 ©HIT^^-V^-S" 7 1 - 
;UB#. iHM*^— SSJx^U— $ 1 4lCj;^^^>+> 
^Pa^BfSB#HTi8>^iaLfcl^lcl± % x$-$ 6 
8ic«feoTx>i;>i 2 A<feii$tL-5f=to. -^cox>i; 

> 1 2lc £ fcS^A<BlB6t:, =E— ' £ 3i- ;UB#lit*tl*§ 
fgi5 8(D3tat ol^-efe^o 
[0 0 5 4] X* — £ 6 Sli^m^lcftffl^+li, 

y=itr*fci.fcft. «jBE»a«'>fc< T»A.tt*<fi]±-*-* 

[0 0 5 5] mtz. 6 8 I*. -iS(7)x>v>|| 

»*ffitfttx.Ti*«<E*aEa>s*s*6 6^s,m:*iw& 

£ftTftIS£l±e> ft otitic, froffgf 6 614* 
SM«Mi : f-£«|ji.Tl*.6fcfc» S«S«5 8, 6 6A<ft 

i=gm* ; F£<D*§-&i~i4, -®rox>v>ilStimia5A^ 

A<Tr£-5>„ CftlrJ^y. ^^-$68t*i>v>1 2$ 

4icj:y^iLrlfgi5 8, ee^fts 

[0 0 5 6] SfclC. If#lf 2lZfa»<&S£BJlCD||;6£0ll£Ift 

w-fZo mi 014. mrtsn9<7)fttpyicsi^*tL^7P 

5 £HfH-SS5#l4» 2 CDx >$?>ttHl««¥a t 

[0 0 5 7] m 1 Olrfca*T.. X^yT^S B 1 T*I*X> 
S?>*&THh 7b<ffiSffi/8JJLtfr5fr£fl]©TU TH» 
<£C0i§£l4, Xf77SB5t7.9-i!6 8fcJ:li: : E 

1 2£&!b-f£o f&ft*.. x*-$ 6 atsJiXf*—'. % 

vi^-l/-? 1 4<75H73T*x>i;> 1 2f^7>*>^ 

t4©tfcs„ R^sfii/sii, cnx.«x>i?>i 2a>@iE 

IS#t*<:*:£< T, X$— • 5» 6 8(D<^-CI*x>v?>1 2? 



[0 0 5 8] THff ^ 14, X'xy^S B 1 \zWi 

£^7<7V-vXCDfe«fciT*¥iJSr-f X*-$ 3 
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